Pathogenesis of nonimmune hydrops fetalis caused by intrauterine B19 infection.
Intrauterine human parvovirus B19 infection is related to non-immune hydrops fetalis and fetal death. First, we performed epidemiological studies to determine the critical period during which maternal infection led to hydrops fetalis. The studies showed that the hepatic period of hematopoietic activity was correlated with the critical period of maternal infection, which suggested that B19 might have affinity for erythroid lineage cells at the stage of hematopoiesis. We next established an in vitro infection experimental system of B19 using erythroid lineage cells derived from fetal liver cells. We demonstrated that the erythroid lineage cells proved to be appropriate targets for B19 virus and that B19 infection could induce apoptosis of infected cells. The massive destruction of erythroid lineage cells through apoptosis seems to cause severe anemia and to result in heart failure of the fetus. To analyze the cytotoxic mechanism in more detail, we established a stringent regulatory expression system of the NS1 protein encoded by the B19 genome and indicated that the apoptosis induced by B19 was directly caused by the NS1 protein. Experiments using mutations engineered in the ATP-binding domain of NS1 indicated that this domain played a critical role for the apoptosis induction. The present studies may contribute to a better understanding of the pathogenesis of hydrops fetalis associated with B19 infection during pregnancy.